To investigate factors influencing the preferred place of death among community-living elderly people in Japan in relation to personal attributes, health status, self-rated health, and social capital indicators.
Introduction
As the population in Japan continues to age at a rapid pace, the number of deaths is expected to increase. In an annual report for fiscal 2009, Japan showed the rate of deaths occurring at home was only 12.4%, and the rate has plateaued since 1990.
Nevertheless, hospital stays are being shortened due to policy decisions based on financial constraints, meaning that more and more patients will likely spend the end-of-life period at home. As a result, ensuring that an individual has a suitable and comfortable death at home has emerged as a problem not only for individuals, but also for public health.
Fulfilling a patient's end-of-life decisions is essential in providing proper care in the end-of-life period. End-of-life preferences include financial decisions, medical decisions and care options. The preference for place of death is an important wish associated with care options. [1] [2] [3] Providing support that enables patients to spend the end-of-life period in their preferred place is an important part of enhancing the quality of end-of-life care.
Discrepancies between the preferred and actual place of death have attracted a great deal of attention. 4, 5 In a study of the general population in Australia, 70% of respondents preferred their own home as their place of death, but only 14% of cancer deaths actually were at home. 6 Factors that affected the number of deaths at home were Ohmachi et al., Page 6 reported to be age, causative diseases of death, sex, education, family situation, living conditions and area of residence. [7] [8] [9] [10] In a Japanese study, an important factor for dying at home was the preference expressed by the patient, the patient's family and medical staff. 11 Another study in Japan showed the most significant determining factor associated with death at home was that both the caregiver and patient had preferred home as the place of death. 12 These studies indicated that not only patient characteristics but also communication between patients and their families and caregivers affected the actual place of death.
In recent years, social scientists have observed that social networks can have powerful effects on health. 13 Assessing the quality and quantities of social networks was difficult without a useful index; therefore, economic scientists analyzed individual human performance indicators such as income, employment and ability of production and skills, and named these indicators "human capital". 14 Helliwell and Putnam analyzed the quality and quantities of community social networks using an index of "social capital (SC)", 15 which is based on a fundamental concept encompassing "trust," "rules," and "networks" for promoting cooperative behavior among individuals. It was reported that SC was associated with mortality, 12, 16 physical activity, 17, 18 mental health 19 and self-rated health. [20] [21] [22] [23] [24] Ohmachi et al., Page 7 There are growing numbers of older people living alone who require assistance and nursing care. In order for a person to achieve their preferred end-of-life care, it is important for communities as a whole to provide them with support. Clarifying the factors that affect place of death preference by older people can help improve the quality of end-of-life care. However, research on this topic is insufficient. The present study examines the factors that influence the preferred place of death for community-living elderly people from the perspectives of personal attributes, health status, subjective health views and the SC index. The protocol of this study was approved by the Ethics Committee at the Nagasaki University Graduate School of Biomedical Sciences. The research aims were explained Ohmachi et al., Page 8 orally to the subjects prior to beginning the study and all subjects gave written informed consent.
Materials and methods
Survey questions were designed to obtain socio-demographic characteristics (sex, age, family structure, length of residence in their current home, residence type, presence/absence of work, experience of death of someone living with them, religion, and presence/absence of an illness that requires regular hospital visits), preferred place of death with four response options (medical institution, long-term care facility, home or other), individual self-rated health with four response options (good, fair, not very good and poor), local healthcare (comfort level and worry about medical costs), core insights about SC and preferred terminal healthcare (preferred caregiver and possibility of spending the end-of-life period at home).
We collected information on both cognitive SC (trust of people in the community) and structural SC (number of neighborhoods interacted with and participation in volunteer groups) 18 by asking the questions: "Generally speaking, would you say that most people in your community can be trusted?" for trust of people in the community; "How many associations do you have with your neighbors?" for the neighborhoods interacted with; and "Are you currently involved in volunteer groups (community development, welfare of the aged or disabled, child rearing, sports instruction, Ohmachi et al., Page 9 beautification, crime and fire prevention, environment, international cooperation, advocating or other)?" for participation in volunteer groups.
We analyzed local and preferred terminal health care with these questions: "If you or a family member became ill, would you (or your family member) feel comfortable receiving treatment in this region?" for comfort level concerning local healthcare; "Are you worried about future medical costs?" for worry about medical costs; "If you come to require care, who would you most like to receive care from?" for preferred caregiver;
and "If you preferred to spend your final days at home, do you think it would be possible to do so?" for possibility of spending the end-of-life period at home. All statistical analyses were performed using SPSS for Windows Version 11.0 (SPSS Japan, Tokyo, Japan). Answers to questions with a 4-point scale were dichotomized.
Subjects who stated their home as the preferred place of death were allocated to a "home group" and all other subjects were allocated to a "non-home group." Chi-square tests were used for categorical variables. A multiple logistic regression model for the choice of home as the preferred place of death was constructed with P < 0.20 as the entry criterion. The best fitting model was selected based on Akaike's information criteria (AIC), with lower AIC values indicating a better model fit. Results are presented as odds ratios (ORs) with 95% confidence intervals (95% CI).
Results
The mean age of subjects was 75.8 years for men and 74.2 years for women. Mean length of residence in their current home was 34.0 years for men and 32.7 years for women. The most common family structure was a two-person household made up of a married couple. About 70% of men and women had an illness that required regular visits to the hospital (Table 1) .
Both men and women preferred home as the place of death (Table 2) ; however, the prevalence was significantly higher among men than women (men: 68.4%, women: 52.5%, p=0.045). Since significant sex differences were found in the questionnaire items of family structure and experience of death of someone living with them (Table 1) , we conducted further analyses on the relationship of these variables to the preferred place of death. Women living with their husband or family tended to prefer to die at home compared with those living alone (59.7% vs. 40.5%, respectively; p=0.065), but this tendency was not seen in men (Data not shown). No relationship between experience of death of someone living with them and preferred place of death was found in either sex. Ohmachi et al., Page 11 The prevalence of family structure, self-rated health, number of neighborhood relationships, volunteer activities and preferred caregiver were significantly different between the home and non-home groups ( Table 3 ). For men, factors that were significantly related to preferred place of death were preferred caregiver and the possibility of spending the end-of life period at home (if preferred). For women, factors that were significantly related to preferred place of death were self-rated health, number of neighborhood associations and participation in volunteer groups. Table 4 shows the results of multiple logistic regression analysis. Analysis of all subjects revealed that good self-rated health (OR: 2.6, 95% CI: 1. 
Discussion
In the present study, we investigated the factors that influence the preferred place of death in Japanese community-dwelling older people. Both men and women preferred home as the place of death. In an analysis of all subjects, self-rated health, volunteer activities and preferred caregiver were associated with home as the preferred place of death. Analysis of each sex showed that significantly more men who preferred their spouse as their caregiver or acknowledged the possibility of spending the end-of life period at home and women who participated in volunteer groups gave home as the preferred place of death.
Good self-rated health was significantly associated with home as the preferred place of death in the analysis of all subjects in our study. To our knowledge, no reports have shown a direct association between self-rated health and preference of the place of death; however, some reports have focused on the association of self-rated health with mobility disabilities, 25 disabilities in basic activities of daily living, 26 quality of life 27 and disability-free life expectancy. 28 Thus, a person with good self-rated health probably also has good mobility function and quality of life, which may alleviate worry about admission to a medical institution or long-term care facility in the near future. One possibility is that a person with good health tends to prefer home as their place of death. Ohmachi et al., Page 13 Conversely, a person with poor health may tend to prefer a medical institution or long-term care facility as their place of death. Health care personnel should be encouraged to discuss end-of-life care with elderly people while they are still in good health 29 .
According to the results of the analysis of all subjects, the spouse being the preferred caregiver was significantly linked to a preference of the subjects' own home as their place of death. In a Japan Cabinet Office survey on people aged ≥20 years, the most preferred caregiver among family members was the spouse (60.7%), and the prevalence was higher in men than women (men: 76.0%, women: 36.1%), which was consistent with our finding. A study in the United States surveying outpatients undergoing cancer treatment showed more men than women to prefer receiving care from their spouse. 30 Furthermore, in men, the spouse being the preferred caregiver was also significantly associated with a preference of home as the place of death. In general, men are often taken care of by their wives in regular daily life in terms of cooking, cleaning, shopping and when sick. This may be linked to the result that men tend to expect care from their spouse.
Participation in volunteer groups was significantly associated with the preference of home as the preferred place of death in the analysis of all subjects. People in a Ohmachi et al., Page 14 community would provide support, including care to those who participated in volunteer activities. Alternatively, it is possible that people who participated in volunteer activities may feel more comfortable receiving support from people in the community. Our results suggested that structural SC (participation in volunteer groups) might be associated with choice of preferred place of death; however, this association was found in only women.
Women showed more extensive neighborhood relationships than men and many were involved in social activities in this study (data not shown). Similar results have been reported in other studies of SC. 18, 22, 31 This may partially explain the link found in our study between high structural SC and home as the preferred place of death in women.
Physical and mental support from family members is required to enable death at home. There is a strong likelihood that terminal cancer patients whose family members prefer them to spend their end-of-life period at home will do so, regardless of patients' own preferences. 32 Support from family members may require a good family relationship and mutual trust. In men, the possibility of spending the end-of life period at home (if preferred) was significantly related to home as the preferred place of death.
It is possible that a high proportion of men in this study felt they could receive support from their family. Ohmachi et al., Page 15 This study has several limitations. First, the number of subjects was relatively small. Second, the present study investigated older people living in Nagasaki Prefecture, Japan.
As preference may vary according to region, it is possible that these results cannot be generalized to the entire older population of Japan. Third, this study only examined preference, and did not obtain information about the actual place of death. To elucidate these points, studies in other regions and longitudinal studies should also be conducted in the future.
In conclusion, factors influencing the selection of home as the preferred place of death among community-living elderly people were good self-rated health, participation in volunteer activities and spouse as the preferred caregiver. Therefore, it is necessary to consider individual preferences and public health strategies in order to enable elderly people to receive suitable and comfortable end-of-life care in their preferred location. Results are expressed as n (%).
a Chi-square test was used. 
